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Background: Blood transfusion is one of the major concerns following Total Knee Arthroplasty (TKA). We assessed the incidence rate of 
blood transfusion (packed red cells) in our geographical group based on age, gender, preoperative haemoglobin(Hgb) and following both 
unilateral and bilateral primary TKA done either in single stage or sequentially after a week. 

Materials and Methods: This was a retrospective observational study which included 200 patients who underwent primary TKA unilateral, 
bilateral done in single stage and sequential from June 2015 to May 2016. Two doses of parenteral Tranexamic acid and periarticular cocktail 
injection given. Transfusion was indicated with postoperative Hgb below 8 g/dl associated with or without clinical signs of tissue 
hypoperfusion. 

Results: The study group was 200 patients with age group of 50-81 years, of which 154 (77%) were female and 46 (23%) were male and 
had a mean preoperative Hgb level of 12.6 g/dl. 88 (44%) unilateral, 40 (20%) bilateral and 72 (36%) sequential TKA were performed and 7 
(7.95%), 12 (30%) and 26 (36%) patients received blood transfusion respectively. Among the transfused 45 patients, 38 patients were 
bilateral group, of which 30 (66.6%) patients had a preoperative Hgb levels of 10—12 g/dl, indicating high incidence of transfusion in bilateral 
cases compared to unilateral and with preoperative Hgb levels of 10—12g/dl which was statistically significant with p-value <0.05. 
Conclusion: In our study, age and gender were not the major factors for blood transfusion, but low preoperative Hgb levels and bilateral 


single stage and sequential TKA showed significantly higher incidence of blood transfusion. 
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Introduction 


Total knee arthroplasty (TKA) is an elective procedure widely used for treating osteoarthritis of knee which is a disease of inflammatory and 
degenerative nature that causes knee joint cartilage destruction leading to pain and variable deformities. It is one of the most common 
procedures performed in the orthopedic department in recent years. The frequency of TKA has shown a growth projection of 601% between 
2005 and 2030. [1] Like other major surgeries, there are several complications also noticed during and after TKA such as persistent knee 
pain, stiffness, blood loss and thromboembolism. [2-4] The bleeding is mainly noticed after release of the tourniquet. [5] The amount of 
blood loss is variable and sometimes it leads to scenarios where blood transfusion becomes inevitable. [6] Surgical blood loss and transfusion 
is a concern for both patients and surgeons despite advances in blood conservation techniques. While the popularity of preoperative 
autologous donation has declined for logistical reasons, erythropoietin (EPO) and perioperative autologous blood salvage strategies have 
increased in popularity. [7] Still, homologous blood transfusion remains the gold-standard approach for increasing blood cell count in 
anaemic patients in the perioperative period. 


An incidence rates of 9-84% blood transfusion have been reported following TKA [8] and several factors were found associated with 


increased risk of blood transfusion which includes patient related factors like gender, body mass index (BMI), preoperative haemoglobin 
(Hgb) level, American Society of Anesthesiologists (ASA) score, and associated medical comorbidities and surgery related factors like 
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operation time, technique, usage of tourniquet and amount of blood loss 
during perioperative period. [9-12] Though blood transfusion is 
lifesaving, it is associated with several complications such as hemolytic 
reactions, transfusion-related lung injury (TRALI), transmission of 
infectious pathogens and overall high risk of morbidity and mortality. [13, 
14] The aim of this study is to fill the knowledge gap on blood transfusion 
(packed red cells) following TKA in a variant geographical and ethnic 
group by estimating its incidence rate based on demographic parameters 
such as age, gender, preoperative Hgb and following both unilateral and 
bilateral TKA done either in single stage or sequentially. 


Materials and Methods: 


This is a retrospective observational study which includes 200 patients 
who underwent primary TKA - unilateral, bilateral single stage, bilateral 
sequential (one week apart) from June 2015 to May 2016. Patients with 
coagulation disorders, thrombocytopenia, disturbances of platelet 
function, or other hematological diseases were excluded from the study. 
Gender, age, preoperative Hgb, unilateral, bilateral(single stage and 
sequential) were evaluated for their relationship to blood transfusion in 
the perioperative period. All TKA were performed by a single senior 
arthroplasty surgeon. All patients received intravenous tranexamic acid 
1gm before incision and 4 hours after the surgery unless contraindicated. 
Tourniquet was used at the time of exposure and cementation only. 
Periarticular cocktail injection of 30 ml consisting of Bupivacaine, 
Morphine, epinephrine, antibiotics diluted in normal saline given for all 
patients. Drain was not used, and compression bandage was applied for 
adequate tamponade. Hgb levels assessed in the post-anesthesia care unit 
on postoperative day-1. The trigger for bloodtransfusion was Hgb <8 g/dl 
with or without presence of symptoms of tissue hypoperfusion. [15] In 
patients undergoing sequential TKA, subcutaneous Enoxaparin sodium 
was given in the interimperiod between the two surgeries and stopped the 
day prior. Aspirin orally was given in all patientsas DVT prophylaxis for 
a period of 4 weeks. 


Statistical analysis: All data were procured retrospectively from a 
prospectively maintained electronic database (AHMS version 6.0.7) by 
an independent investigator not involved in the surgery. Institutional 
review board (IRB) approval was taken. Results were analyzed using 
SPSS 20.0 version. Quantitative data were expressed as the mean + SD. 
Categorical data were analyzed with Chi-Square test / Fisher’s Exact test 
wherever applicable. p-value less than 0.05 was considered as statistically 
significant. 


Results 


221 patients underwent TKA from June 2015 to May 2016, of which 21 
(9.5%) patients were excluded from the study (Revision TKA, 
coagulation disorders). Of the 200 patients, 46 (23%) were males and 
154 (77%) were females. 88 (44%), 40 (20%) and 72 (36%) patients 
underwent unilateral, bilateral (single stage) and sequential TKA 
respectively. Mean preoperative Hgb was 12.6 g/dl with overall 
incidence of blood transfusion in 45 (22.5%) patients and mean 
postoperative Hgb level with or without transfusion was 11.28 g/dl. 


Age: To analyze the relationship between age and incidence of blood 
transfusion, patients were divided into two age groups, 94 (47%) patients 
with age less than 65 and 106 (53%) patients with age more than 65, of 
which 20 (21%) 
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patients and 25 (23.5%) patients were transfused respectively. No 
statistically significant relationship between age and_ blood 
transfusion noted with p-value 0.696. Gender: Out of 154 females 
and 46 males, 37 (24%) patients & 8 (17%) patients received blood 
transfusion respectively. And the relationship between gender and 
blood transfusion in TKA was not statistically significant with p- 
value 0.231. 


Unilateral / Bilateral / Sequential: Out of 200 TKA performed, 88 
(44%) unilateral, 40 (20%) bilateral single stage and 72 (36%) 
sequential TKA.Among them, 7 (7.95%), 12 (30%) and 26 (36%) 
patients received blood transfusion respectively. Patients who 
underwent bilateral single stage and sequential TKA received high 
blood transfusion in comparison to unilateral TKA, which was 
statistically highly significant with p-value <0.0001. 


Relation to preoperative Hgb: On further evaluation, the need of 
blood transfusion based on preoperative Hgb was classified under 10— 
12¢/dl and >12¢/dl. 101 patients (50.5%) had preoperative Hgb level 
of 10-12 g/dl and 99 patients (49.5%) >12 g/dl. 45 (22.5%) patients 
were transfused and of which 30 (66.6%) patients had preoperative 
Hgb levels of 10—12 g/dl. In unilateral and bilateral single stage TKA 
the incidence of blood transfusion in patients with 10—12g/dl didn’t 
show statistical significance with p-value 0.676 and 0.494 respectively 
whereas in sequential TKA statistical significance noted with p-value 
0.027. Overall transfusion rate in patients with preoperative Hgb 
levels of 10—12g/dl was high and results were statistically significant 
with p-value 0.019 (<0.05) as shown Figure-1. 


Figure 1. Chart showing incidence of blood transfusion with 
variable preoperative Hgb levelsin unilateral/ bilateral/ sequential 
TKA patients. 
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Discussion 


Blood loss during total knee arthroplasty is variable. Several studies 
didn’t consider "hidden" blood loss, including loss due to 
extravasation into the tissues; residual blood in the joint; and loss due 
to hemolysis, hematoma formation, or bleeding around the prosthesis 
for assessment of actual blood loss during the surgery. The inability 
to predict the need for transfusion in these patients has clinically and 
economically important consequences. During unpredicted clinical 
scenarios, patients often receive allogeneic blood which increases the 
risk of allergic reactions, transmission of infectious agents, and 
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immunomodulatory effects. Beirbaum et al [16] reported rates of 39% of 
TKA patients received transfusion and, in our study, the mean incidence of 
blood transfusion was 22.5%. There was no statistically significant 
relationship in specific age groups or gender who were transfused in 
unilateral or bilateral TKA. In one of the recent studies by Abdullah A. Al- 
Turkiet al [17] conducted in a tertiary care centre, Riyadh, Saudi showed 
high incidence of blood transfusion in older females with high BMI. In our 
study BMI was not included. 


Beirbaum et al [16] prospectively evaluated the need for autologous or 
homologous blood transfusion in patients undergoing both Total hip 
arthroplasty and Total Knee arthroplasty based on preoperative Hgb level 
and found that patients with Hgb level less than 13gm/dl, particularly 10- 
13 g/dl needed transfusion. Gerardo Alvarez-Uria et al [18] analyzed the 
prevalence of anemia in our geographical area and noted a mean 
haemoglobin concentration of 11.3g/dl. In our study group also >50% of 
patients had preoperative Hgb levels of 10—12g/dl and in turn the need for 
blood transfusion was high. David W. Fabi et al [19] retrospectively 
analyzed the complications rate of unilateral TKA and _ bilateral 
simultaneous TKA and found 4 times higher rate of single stage or 
sequential compared to unilateral TKA, blood transfusion in bilateral 
simultaneous TKA. In our study cohort also, blood transfusion rate was high 
in bilateral TKA done either single stage or sequential compared to 
unilateral TKA. 


Joshua B. Holt et al [20] conducted a prospective study in which 488 
patients underwent primary TKA with a multimodal, multidisciplinary 
approach to perioperative blood loss management and in turn reducing the 
blood transfusion which included preoperative hemoglobin optimization, 
minimization of perioperative blood loss and evidence-based transfusion 
guidelines. This approach was also substantiated by Sara Morais et al [21] 
which also included femoral canal obturation; peri and intra-articular 
cocktail injection; and two doses of parenteral tranexamic acid (TXA). In 
our study group we also followed many of these protocols for reducing 
blood loss. 


Complications like blood borne’ disease, allergic reaction, 
immunomodulatory reactions, post-operative infection, DVT post 
transfusion were also observed in the study group. Nicholas B. Frisch et al 
[22] reported DVT rate of 1.99% and deep surgical site infection (DSSI) 
rates of statistically higher in the transfused patients. Bierbaum et al [16] 
reported infection rates of 7% in transfused patients. But no such 
complications noted in our transfused patients. Though DVT prophylaxis 
was given in all patients, assessment of DVT in the form of ultrasound 
doppler was done only in symptomatic patients. Hence actual incidence of 
DVT or pulmonary embolism in asymptomatic patients not assessed. 


Conclusion 


In conclusion age and gender variability were not the major confounding 
factors for blood transfusion but low preoperative Hgb levels in between 
10—12¢/d1 found in above half of our geographic population had increased 
incidence of blood transfusion. In comparison with unilateral vs bilateral, 
bilateral TKA done either single stage or sequential showed a higher 
incidence of blood transfusion and more significantly in the group with Hgb 
10—12¢/dl. 
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